
\ United States R\tent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 

Address: COMMISSIONRR FOR PATENTS 
P.O. Box 1450 

Atexandoa, Virginia 22313-1450 
www.nspio.gov 



APPLICATION' NO. 


PILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


10/052,703 




01/16/2002 


Sang-Bom Kang 


9898-207 


1366 


7590 











MARGER JOHNSON & McCOLLOM, P.C. 
1030 S. W. Morrison Street 
Portland OR 97205 



EXAMINER 



ZERVIGON, RUDY 



ART UNIT 



PAPER NUMBER 



i7f>3 

DAT£ MAILED: 09/09/2003 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C {Rev. 07-01) 





Application No. 

10/052,703 


Applicarit(s) 

KANGETAL 


Examiner 

Rudy Zervigon 


Art Unit 

1763 





~ T/je MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
* Any reply received by the Office later than three months after the mailing date of this communication, even if timely fifed, may reduce any 

earned patent term adjustment. See 37 CFR 1 .704(b). 
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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S. C. 121 : 

L Claims 1-37, drawn to a shower head for supplying a reaction gas, classified in 

class 118, subclass 715. 
II. Claims 38-40, drawn to a method for reducing processing time in a deposition 

process, classified in class 427, subclass 237. 
The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as process and apparatus for its practice. The inventions are 
distinct if it can be shown that either: (1) the process as claimed can be practiced by another 
materially different apparatus or by hand, or (2) the apparatus as claimed can be used to practice 
another and materially different process. (MPEP § 806.05(e)). hi this case, the apparatus as 
claimed can be used to practice another and materially different process, for example, an etching 
process. 

3. Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

4. During a telephone conversation with Adrian for Allan T. McCollum on September 3, 
2003 a provisional election was made without traverse to prosecute the invention of Group I, 
claims 1-37. Affirmation of this election must be made by applicant in replying to this Office 
action. Claims 38-40 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 
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5. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be accompanied by a request under 37 CFR 
1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 1-9, 12, 14, 15, and 19 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Chen et al (USPat. 4,534,816). Chen teaches a shower head (14, 16, 12; Figure 1; column 3, 
lines 20-48) for supplying a reaction gas ("Reactive Gas", 18; Figure 1; column 3, lines 20-48) to 
a wafer in a process chamber (30; Figure 1; column 4, lines 1-29), the shower head (14, 16, 12; 
Figure 1; column 3, lines 20-48) comprising: a plurality of plates (14, 16, 12; Figure 1; column 3, 
lines 20-48) comprising gas paths (54; Figure 1-4; column 4, lines 56-69) for supplying a 
reaction gas ("Reactive Gas", 18; Figure 1; column 3, lines 20-48) to a wafer; and a cooling 
system (22, 56;Figure 1, 3-6; column 5, lines 3-28) comprising a plurality of coolant inlets 
(56;Figure 5; column 5, lines 3-28) and a plurality of coolant outlets (62;Figure 5; column 5, 
lines 3-28) formed in a lower one (12; Figure 6; column 4, lines 56-68) of the plurality of plates 
(14, 16, 12; Figure 1; column 3, lines 20-48), and further comprising a plurality of inner cooling 
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lines (channel between 56 and 62; Figure 5) configured to connect each of the plurality of 
coolant inlets (56;Figure 5; column 5, lines 3-28) to one of the plurality of coolant outlets 
(62;Figure 5; column 5, lines 3-28), as claimed by claim 1. 
Chen teaches: 

i. A shower head (14, 16, 12; Figure 1; column 3, lines 20-48) according to claim 1, wherein 
the plurality of coolant inlets (56;Figure 5; column 5, lines 3-28) and the plurality of coolant 
outlets (62;Figure 5; column 5, lines 3-28) are formed on a side of the lower plate (12; Figure 
6; column 4, lines 56-68), as claimed by claim 2 

ii. A shower head (14, 16, 12; Figure 1; column 3, lines 20-48) according to claim 1, wherein at 
least four coolant inlets (56;Figure 5; column 5, lines 3-28), at least four coolant outlets 
(62;Figure 5; column 5, lines 3-28), and at least four inner cooling lines (channel between 56 
and 62; Figure 5) are formed, as claimed by claim 3 

iii. A shower head (14, 16, 12; Figure 1; column 3, lines 20-48) according to claim 1, wherein 
the plurality of coolant inlets (56;Figure 5; column 5, lines 3-28) are formed on a first side of 
the lower plate (12; Figure 6; column 4, lines 56-68), the plurality of coolant outlets 
(62;Figure 5; column 5, lines 3-28) are formed on a second side of the lower plate (12; Figure 
6; column 4, lines 56-68), and the plurality of inner cooling lines (channel between 56 and 
62; Figure 5) are formed parallel to each other, as claimed by claim 4 

iv. A shower head (14, 16, 12; Figure 1; column 3, lines 20-48) according to claim 1, wherein a 
first coolant inlet (any of 62;Figure 5; column 5, lines 3-28) is connected to a first coolant 
outlet (any of 56;Figure 5; column 5, lines 3-28) by a first inner cooling line (channel 
between any of 56 and any of 62; Figure 5), wherein a second coolant outlet (any other of 
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62;Figure 5; column 5, lines 3-28) is connected to a second coolant inlet (any other of 
56;Figure 5; column 5, lines 3-28) by a second inner cooling line (any other channel between 
any of 56 and any of 62; Figure 5), and wherein the second coolant outlet (any other of 
62;Figure 5; column 5, lines 3-28) is located adjacent to the first coolant inlet (any of 
62;Figure 5; column 5, lines 3-28) on a first side of the lower plate (12; Figure 6; column 4, 
lines 56-68), as claimed by claim 5 

A shower head (14, 16, 12; Figure 1; column 3, lines 20-48) according to claim 1, wherein a 
first coolant outlet (any of 56;Figure 5; column 5, lines 3-28) is connected to a first coolant 
inlet (any of 62;Figure 5; column 5, lines 3-28) by a first inner cooling line (channel between 
any of 56 and any of 62; Figure 5), and wherein the first coolant outlet (any of 56;Figure 5; 
column 5, lines 3-28) is positioned approximately 90 degrees from a position of the first 
coolant inlet (any of 62;Figure 5; column 5, lines 3-28) along an circumferential edge of the 
lower plate (12; Figure 6; column 4, lines 56-68), as claimed by claim 6 
A shower head (14, 16, 12; Figure 1; column 3, lines 20-48) according to claim 6, wherein a 
second coolant inlet (any other of 56;Figure 5; column 5, lines 3-28) is located adjacent to 
the first coolant outlet (any of 56;Figure 5; column 5, lines 3-28), wherein the second coolant 
outlet (any other of 62;Figure 5; column 5, lines 3-28) is connected to a second coolant inlet 
(any other of 56;Figure 5; column 5, lines 3-28) by a second inner cooling line (any other 
channel between any of 56 and any of 62; Figure 5), and wherein the second coolant outlet 
(any other of 62;Figure 5; column 5, lines 3-28) is located approximately 90 degrees from a 
position of the second coolant inlet (any other of 56;Figure 5; column 5, lines 3-28) along the 
edge of the lower plate (12; Figure 6; column 4, lines 56-68), and wherein the second coolant 
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outlet (any other of 62;Figure 5; column 5, lines 3-28) is located approximately 180 degrees 
from the first coolant inlet (any of 62;Figure 5; column 5, lines 3-28) along the edge of the 
lower plate (12; Figure 6; column 4, lines 56-68), as claimed by claim 7 - compare Figure 5 
of Chen with Figure 4 of the present application 

vii. A shower head (14, 16, 12; Figure 1; column 3, lines 20-48) according to claim 1, further 
comprising: a first outer cooling line (66; Figure 5) arranged outside the lower plate (12; 
Figure 6; column 4, lines 56-68) to connect the plurality of coolant inlets (56;Figure 5; 
column 5, lines 3-28); and a second outer cooling line (68; Figure 5) arranged outside the 
lower plate (12; Figure 6; column 4, lines 56-68) to connect the plurality of coolant outlets 
(62;Figure 5; column 5, lines 3-28), as claimed by claim 8 

viii. an apparatus comprising: a process chamber (30; Figure 1; column 4, lines 1-29); a heater 
stage (40; Figure 1; column 4, lines 29-39) located in a lower portion of the process chamber 
(30; Figure 1; column 4, lines 1-29), said heater stage (40; Figure 1; column 4, lines 29-39) 
configured to support a wafer and to heat the wafer to a high temperature; a shower head (14, 
16, 12; Figure 1; column 3, lines 20-48) located in an upper portion of the process chamber 
(30; Figure 1; column 4, lines 1-29), said shower head (14, 16, 12; Figure 1; column 3, lines 
20-48) configured to supply a reaction gas ("Reactive Gas", 18; Figure 1; column 3, lines 20- 
48) to the wafer; and a rimshaped separating device (44; Figure 1; column 3, lines 62-69) 
arranged between the process chamber (30; Figure 1; column 4, lines 1-29) and the heater 
stage (40; Figure 1; column 4, lines 29-39) - compare Figure 1 of Chen with Figure 1 of the 
present Application, said rimshaped separating device (44; Figure 1; column 3, lines 62-69) 
configured to separate the heater stage (40; Figure 1; column 4, lines 29-39) from the process 
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chamber (30; Figure 1; column 4, lines 1-29) and to reduce a volume of processing space 
within the process chamber (30; Figure 1; column 4, lines 1-29), as claimed by claim 9 - 
That Applicant claims an apparatus for forming a thin film is a statement of intended use of 
the apparatus. It is well established that apparatus claims must be structurally distinguished 
from the prior art (In re Danley, 120 USPQ 528, 531 (CCPA 1959). "Apparatus claims cover 
what a device is, not what a device does ."(emphasis in original) Hewlett - Packard Co . v. 
Bausch & Lomb Inc 15 USPQ2d 1525, 1528 (Fed. Cir. 1990), MPEP - 2114). Further, a 
claim containing a "recitation with respect to the manner in which a claimed apparatus is 
intended to be employed does not differentiate the claimed apparatus from a prior art 
apparatus" if the prior art apparatus teaches all the structural limitations of the claim. Exparte 
Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). 

An apparatus according to claim 9, wherein the rimshaped separating device (44; Figure 1; 
column 3, lines 62-69) is configured to separate the heater stage (40; Figure 1; column 4, 
lines 29-39) and the process chamber (30; Figure 1; column 4, lines 1-29) by a uniform 
distance, as claimed by claim 12 

An apparatus according to claim 9, wherein the rimshaped separating device (44; Figure 1; 
column 3, lines 62-69) is formed of a heat-resistant material (column 6, lines 5-15), as 
claimed by claim 14 

An apparatus according to claim 14, wherein the heat-resistant material (column 6, lines 5- 
15) is a ceramic material ("glass ceramic, quartz..."; column 6, lines 5-15), as claimed by 
claim 15 
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xii. An apparatus according to claim 9, further comprising a process chamber (30; Figure 1; 
column 4, lines 1-29) cooling system (52;Figure 1, column 4, lines 29-39) configured to cool 
a bottom surface of the process chamber (30; Figure 1; column 4, lines 1-29) whereon the 
rimshaped separating device (44; Figure 1; column 3, lines 62-69) is located, as claimed by 
claim 19 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 10, 11, 13, 16-18, and 20-37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al (USPat. 4,534,816) in view of Sato (USPat. 6,120,605). Chen is 
discussed above. Chen further teaches an apparatus further comprising the process chamber (30; 
Figure 1; column 4, lines 1-29) cooling system (22, 56;Figure 1, 3-6; column 5, lines 3-28) 
arranged in thermal communication with the lower portion of the process chamber (30; Figure 1; 
column 4, lines 1-29), said lower portion of the process chamber (30; Figure 1; column 4, lines 
1-29) supporting the rimshaped separating device (44; Figure 1; column 3, lines 62-69). Chen 
does not teach his operating temperature. 

Chen further does not teach: 
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I Chen's rimshaped separating device (44; Figure 1; column 3, lines 62-69) contacts Chen's 
bottom of Chen's heater stage (40; Figure 1; column 4, lines 29-39), as claimed by claim 11, 
34 

ii. An apparatus according to claim 12, wherein Chen's heater stage (40; Figure 1; column 4, 
lines 29-39) and Chen's process chamber (30; Figure 1; column 4, lines 1-29) are separated 
by about 2-10 cm, as claimed by claim 13, 31 

iii. Chen's rimshaped separating device (44; Figure 1; column 3, lines 62-69) is configured to 
closely adhere to Chen's bottom of Chen's heater stage (40; Figure 1; column 4, lines 29-39), 
as claimed by claim 16 

iv. a shaft installed beneath Chen's heater stage (40; Figure 1; column 4, lines 29-39) and 
configured to raise and lower Chen's heater stage (40; Figure 1; column 4, lines 29-39); and 
the shaft introduction portion configured to introduce a shaft at a bottom of Chen's process 
chamber (30; Figure 1; column 4, lines 1-29), as claimed by claim 17 

v. An apparatus according to claim 17, wherein the shaft introduction portion is formed as a 
flexible bellows and has a length that varies as the shaft is raised and lowered, as claimed by 
claim 18, and 36 

vi. Chen's heater stage (40; Figure 1; column 4, lines 29-39) to separate Chen's space beneath 
Chen's heater stage (40; Figure 1; column 4, lines 29-39) from Chen's process chamber (30; 
Figure 1; column 4, lines 1-29) space containing Chen's wafer to reduce Chen's process 
volume of Chen's process chamber (30; Figure 1; column 4, lines 1-29), as claimed by claim 
20 - That Applicant claims an apparatus for forming Chen's thin film is Chen's statement of 
intended use of Chen's apparatus. It is well established that apparatus claims must be 
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structurally distinguished from the prior art (In re Danley, 120 USPQ 528, 531 (CCPA 1959). 
"Apparatus claims cover what a device is, not what a device does ."(emphasis i n original) 
Hewlett - Packard Co . v. Bausch & Lomb Inc , 15 USPQ2d 1525, 1528 (Fed. Cir. 1990), 
MPEP - 21 14). Further, a claim containing a "recitation with respect to the manner in which 
a claimed apparatus is intended to be employed does not differentiate the claimed apparatus 
from a prior art apparatus" if the prior art apparatus teaches all the structural limitations of 
the claim. Exparte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). 
Sato teaches an operating temperature of 360°C (column 7, lines 48-51) including: 

vii Sato's rimshaped separating device (lowest portion of 1 1; Figure 1) contacts Sato's bottom of 
Sato's heater stage (17; Figure 1; column 4, lines 44-65), as claimed by claim 1 1, 34 

viii. An apparatus according to claim 12, wherein Sato's heater stage (17; Figure 1; column 4, 
lines 44-65) and Sato's process chamber (10; Figure 1; column 4, lines 44-65) are separated 
by about 2-10 cm, as claimed by claim 13, 31 

ix. Sato's rimshaped separating device (lowest portion of 11; Figure 1) is configured to closely 
adhere to Sato's bottom of Sato's heater stage (17; Figure 1; column 4, lines 44-65), as 
claimed by claim 16 

x. a shaft (15; Figure 1; column 4, lines 44-65) installed beneath Sato's heater stage (17; Figure 
1; column 4, lines 44-65) and configured to raise and lower Sato's heater stage (17; Figure 1; 
column 4, lines 44-65); and the shaft (15; Figure 1; column 4, lines 44-65) introduction 
portion configured to introduce a shaft (15; Figure 1; column 4, lines 44-65) at a bottom of 
Sato's process chamber (10; Figure 1; column 4, lines 44-65), as claimed by claim 17 
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xi. An apparatus according to claim 17, wherein the shaft (15; Figure 1; column 4, lines 44-65) 
introduction portion is formed as a flexible bellows (22; Figure 1; column 4, lines 44-65) and 
has a length that varies as the shaft (15; Figure 1; column 4, lines 44-65) is raised and 
lowered, as claimed by claim 18, and 36 

xii. Sato's heater stage (17; Figure 1; column 4, lines 44-65) to separate Sato's space beneath 
Sato's heater stage (17; Figure 1; column 4, lines 44-65) from Sato's process chamber (10; 
Figure 1; column 4, lines 44-65) space containing Sato's wafer to reduce Sato's process 
volume of Sato's process chamber (10; Figure 1; column 4, lines 44-65), as claimed by claim 
20 - That Applicant claims an apparatus for forming Sato's thin film is Sato's statement of 
intended use of Sato's apparatus. It is well established that apparatus claims must be 
structurally distinguished from the prior art (In re Danley, 120 USPQ 528, 531 (CCPA 1959). 
"Apparatus claims cover what a device is, not what a device does ."(emphasis in original) 
Hewlett - Packard Co . v. Bausch & Lomb Inc ., 15 USPQ2d 1525, 1528 (Fed. Cir. 1990), 
MPEP - 21 14). Further, a claim containing a "recitation with respect to the manner in which 
a claimed apparatus is intended to be employed does not differentiate the claimed apparatus 
from a prior art apparatus" if the prior art apparatus teaches all the structural limitations of 
the claim. Exparte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). 

It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to replace Chen's wafer supporting and heating structure with Sato's supporting and heating 
structure as discussed above to process a wafer at optimal temperatures. 

Motivation to replace Chen's wafer supporting and heating structure with Sato's wafer 
supporting and heating structure as discussed above to process a wafer at optimal temperatures as 
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discussed above is to provide and alternate and equivalent means for wafer supporting and 
heating. Further, it would be obvious to those of ordinary skill in the art to optimize the operation 
of the claimed invention (In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980); In re 
Hoeschele , 406 F.2d 1403, 160 USPQ 809 (CCPA 1969); Merck & Co. Inc . v. Biocraft 
Laboratories Inc. , 874 F.2d 804, 10 USPQ2d 1843 (Fed. Cir.), cert, denied , 493 U.S. 975 
(1989); In re Kulling , 897 R2d 1147, 14 USPQ2d 1056 (Fed. Cir. 1990), MPEP 2144.05). 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Rudy Zervigon whose telephone number is (703) 305- 
1351. The examiner can normally be reached on a Monday through Thursday schedule from 8 am 
through 7pm. The official after final fax phone number for the 1763 art unit is (703) 872-9311. 
The official before final fax phone number for the 1763 art unit is (703) 872-9310. Any Inquiry 
of a general nature or relating to the status of this application or proceeding should be directed to 
the Chemical and Materials Engineering art unit receptionist at (703) 308-0661. If the examiner 
can not be reached please contact the examiner's supervisor, Gregory L. Mills, at (703) 308- 



Conclusion 



1633. 




